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FOREWORD 



This reposTt contains ■(■'he resu.l'fcs of* * "the second, nhase (Jiily, 

T9 6 8 - Jiane ^ 19TO) of' -fclie File OirgariT, zaiion Pi’ojec-b, di:reG-fced= 

■biL© deirelopmeril o±" a f’acili-by in which "the many Issnes nelaiing ho 
hhe ong ani zahion and seanch of" 'blhliognaphie ne - onds in on-line com— 
pii-fcen environrnen-ts conld he sindled. This work was suppon-bed hy a 
gnani ( OEG-1— T--0T1083-5068) from hhe B-uneau of* Resear Gh of" hhe 
OlTice of" Edixcaiionp U.S^ Depar'tnianh oT Healhh ^ Fdacahionj and WalTare 
and also hy the Unii/ersity of" California. The prxncipal investigator 
was M.E, Mar on 5 Prof"esso3.' of" Lihrari anship and Associate Director, 
Institute of Dihrary Research^ the project director and project manager 
were, respectively, Ralph M. Shoffner and Allan J. Humphrey, Institute 
of Lihrary Research. 

This report is heing issued as seven separate vo limes ‘ 



• Shoffner, Ralph M. , Jay Ii. Cimningham, and Allan J, Hun^hrey^ 

The Organization ^id Search of Bihliographic Records in On- line 
Computer SystemB': Project Sxumiary^ . 

Shof fner , Ralph M. and Jay L- Cunnin gham , is. The Organization 
and. Search of Bihliographic Records: Corny .i_ent Studies . 

‘ Aiy e r 5 Ar J un K . The CIMARQN SYSTEM: Modixlar Programs for the 

Organization and Search of Darge Files . 

"■ Silver, Steven S^ INTX : Interacti-ye ABseinhler Language 

Interpreter Users - Manual . 

“ Silver, Steven S. FMS : Users ^ Guide to the Format Manipulation 

System for Hatural Language Documents . 

- Silver, Steven S. and Joseph C, Meredith. DISCUS Interactive 
System Users* Manual . 

* Smith, Steven F, and Willimi Harrelson. TMS : A Terminal Monitor 

Systein for Information Processing . 



Because of the Joint support provided hy the Information Process- 
ing Lahoratox^ Project ( OEG—1— T““0 T1085=^286 ) for the development of 
DISCUS and of TMS , the volumes concerned with these programs are in- 
cluded as part of the final report for hoth projects, AlSvj^ the 
CIMARON system (which was fully supported hy the File Organization 
Project) has been incoi^orated Into the Laboratory operation and 
therefore, in order to provide a balanced view of the total facility 
obtained, the volume Is Included as part of the Laboratory project 



Processing Laboratory for Education and. ReBeareh in Library Science: 
Phase g. ILR 1971* ) 



report 
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&BSTHRCT 



at, 



FBS/3 is 
high spcad 



a system for producing hard copy d oc uae n ta tion 
firoffi free format test and coEmand inputa 



The aysten was orginally written in assembler languaga 
for a 12K IBH 360 model 20 arlng a high speed 1403 printer 
with the DCS— TN chain option (upper and lower casej „ input 
was from an IBH 2560 Hul ti-f unction Card Hachine* The aodel 
20 version has been superceded by a revised implaaenta tion 
operational on all other models of the IBH System/'SSO- 

Increased speed is gained by restricting performance to 
text fornatting only^ ellainatlng editing and text scanning 
functions- (i-e- spelling checking^ index generation. 



This 

users Banna 



docu oent 
1 and was 



serves as 
cofflple tel y 



language 

generated 



specif ica tions and 
by FHS« 





4 



1= INTPODUCTlOH 



FMS/3 is a system for producing hard copy docucsentat ion 
at high speed from free form tert and command input- It 
operates under os 360 on an IBM 360 Bodel 91 and has a 
subset usable on an IBM 360 liodel 20- 

This docaiaent serves as language specifications and 
users manual and was completely generated by FHS* The test 
was reviewed and criticized by members of the Institute of 
Hbraty Besearch, The Campus Computing Network and selected 
individuals- Special thanks is extended to Steve Barryte, 
Vernon Coley 111, Bruce Dane, and Peter Watson who edited 
and Bodifed the machine readable source text- 



IMPLEM ENT AT ION 



Version 3 of FMS was originally written in IBK 360 
model 20 asseabler lanquage, with an assembler developed by 
the University of Waterloo, Ontario,, Canada, used on an IBM 
360 model. 75- The object deck is 16K in length- Model 20 
FHS uses a queued I/O method developed by Howard B- Solden 
of the UCLA Computer Club resulting in a 4055 increase in 
model 20 processing speed- The full 1 2K model 20 system 
uses a tape access method developed by Van Martin of the 
Campus Computing Network, modified by Tom springer, also of 
the Network- The model 20 version has been rendered 
obsolete by the full FMS described in this document- 



PRO JBC T HISTORY 



The FMS project started in late 1965, ba^ed on 
discussions held by members of the UCLA Computer club- Tha 
Univ ■•rsity bad installed an IBM 1401 computing systeBi, 
modified to handle ai 120 character print chain, and some 
initial programming established the feasibility of a text 
processing system for the machine. One systeia (developad by 
James Lewis) had extensive format capability but was 
severely limited by computational overhead. The other 
system, FMS/1, was considerably faster but not nearly as 
powerful. In both cases the limitation was found to be tha 
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CO ra p u t, a fc i o n a 1 



speed and the 4K HeaOTiTy capacity of the 140 1® 

Interest in test processing was again re'rived when a 
spectaX proiect on test sanipuXation (Matheoatics 109 under 
Professo- iSavid Pope at UCLA) was conpleted in 1966, and by 
the re— implementation of FHS by Stephen Holfe for the 
University’s 360 model 7S computer. The speed of execution 
of this i apl esent at ion aore than made up for limitations in 
the language as specified at that time. Also contributing 
to interest were two IBM distributed packages: TEXT/360 and 
FOBMAT/44, both comprehensive in scope but still linited by 
execution speed and the large amount c storage required. 

The revised version of FMS, FMS/3, was released for 
testing in summer 1968, It was designed to take advantage 
of the speed and availability of the 360 model 20 computing 
system, and the experience gained in using some of the other 
text processing systenis. By fall 1969 the most readily 
available computing system was the 360/91 which encouraged 
the development of this latest version designed to run on 
any true 360 and use model 20 for off-line printing of the 
finai results. 



O 
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II 



USIMS FfjS 



BASIC CO NCIPTS 



?HS is aesignswi to deal with a conLinuous stceaa of 
text i ntecspeirsed with conttol aoHaands- Xnpat is in eacd 
ieage foca, all eighty colusns of which aay be used. Colusn 
80 iaaediately p£ acedes colunn 1 of the next card. If no 
control connands are issued^ the input streaa is treated as 
lower case text which will fall into a forBat defined by a 
Prograa Status Group. Each line begins at the left nargin 
and ends at a word boandary (the start of the next word| at 
or before the right Margin. When enough text is supplied to 
fill a page, a new page is autoaa ti call y started. 

A »v ” before a letter changes the case of the letter, 
hence lower case letters are capitalized and upper c »se 
letters are made lower case. To print a «/« the string 
is used. 

Example : 



/aa/bb/1 l/es// /and /so /fort/h s> 



AaBb»1+S/ And So FortH 

Blanks are reduced to one blank whenever more than one 
follow in sequence. 

Example: 

this is shorter than it seems 

___ — ^ 

this is shorter than it seems 

Certain characters are treated in special ways to allow 
text format control. The characters and n j »§ are 

unique since the number of blanks following these characters 
will not exceed two, but can number one or zero. 
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Exaaple ; 



en d?/ begin 
end? /begin 
end? /begin 
end? /begin 



<snd?Begin 

^ end? Begin 

— » end? Begin 

>■ end? Begin 



an ”3'* indicates that the next ttjo characters are 
forraafc control cossands as d&acribed under COPIBO^ COBB a H PS * 
To print an **a" the conBiand nust be isaued. 

Blanks between comaands are not ignoread. I£ you find a 
troublesoae blank that refuses to disappear, ezastine 
residual blanks betiteen conaands or between coarands and 
text- 

see the section ®*PMS Beginners Cook Book” for a siaple 
use of the FHS systeB- 



TEB BIMOi OS Y 



To £3 a 
f o 1 lowing 

li ne 

text in 
declared 
printable) 
deal with 
up to 1 32 



kc it easier to explain 

terms are useful; 



son 



h single printable line In 
itg. it may be completely 
non— existent (physically 
• The basic routines that 
aach line on an individual 
asable print positions- 



icep ts 


i n 


FHS, 


t:h 3 


FMS* 


1 1 


«a y 


ha vs 


blank ^ 


or 


it May be 


existing 


but 


not 



aake up FHS usually 
basis. A line aay have 



line gr oup a set of lines consisting of a 
superscript, sain, overprint, boldface, and subscript line 
with carriage control- When FB S finds that one of the lines 
has been filled it will trv to print the whole line group. 
Line groups print only if there is soBething in the Bain 
line- Sea the exaaple under The Li ne G rou p ■ 

li ne in question The line that FBS Is currently 
dealing with- The subscript, superscript, overprint, and 
main line may be a line rn question - 

IXUS po int er The pointer to a specific 
character or coluBn in a line in question. Any position 
within a line group can be described by the combination of 
the line in ques' * on and the line output pointer. 

a aer o A method by which commands and text may be 
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in a Banner 
■fcha inpat etrsara on 
foraat. controls aay be 



that peraits their reinsertion into 
copaand. Frequently used t®rt and 
siaplified by using this technique.. 



CQHT ROl C OM M &MD S 



There vill certainly be tines when 
teKt isust be disrupted for lin^ or 
Page skipping, paragraphing, oolunn or 
all fall into this category. 



the standard flow of 
page foraat changes, 
line spacing, etc. 



To de’Tiate fros default fornat co 
Eust supply o’^erriding fornat eontro 
where nn is the particular control to be 
coauands are available to aodJfy the 
|PS6), change any aenber of the line 
spacing and local fornat. The rest 
discuss, in detail, PMS coanands 
conditi o’f^s. Appendix I is a poaplete 
together ufith a synopsis ox their funetl 
will be treated in a special section. 



ndltions, the user 
Is of the fore Ssa, 
esercised. Control 
Prograa status Group 
group, and control 
of this section will 
controlling these 
list of all connands 
ons. nacro coBnands 



Exam pi • 



apG egect a page* 
aSKOJh skip four lines 
elMU4 use nacro 4 



TH3 bISl SRO UP 



The basic logical printing unit produced by PMS is 
called a line group. It is created by the text and coBnand 
input supplied in the input streaB, A line group consists of 
a superscript line, an overprint line, a boldface line, a 
aain line, a subscript line and carriage spacing control. 

Each line of the line group has associated with it a 
hidden existence flag Indicating whether or not any 
infotBation {including explicit blanks) has been placed in 
the line, and printer carriage control (e.g. print with 
space suppress, print with single space, etc*) , 

Also attached to each of these lines is an overflow 
sub'^llne, used to save inforBatlon started but not coBpleted 
on its associated print line. This overflow line holds data 
which has not printed because of the line teraination 
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process^ Th© 
iHia«3diai:i£iXy foT: 



ov ettloii 
■ O'aing t-ha 



is insected in the line group 
. sjaich has just been printed* 



Hhen the cQSfand is gi^en to dump a line, either 
explicitly by cosmand or iaplicitly by line overflos, the 
doap roui^ine atteapts to print out all lines. If the Bain 
line does not exist, then nothing is printed, if no 
superscrip tin g or subscripting has been done in the past, 
the sub and superscript lines are not printed. If subscript 
or superscript lines have been used before^ but are 
currently unused, they will be represented by a blank line 
to satisfy foraat regulreaents (giving the general 
appearence of triple spaclngl . The overprint line is 
printed next (if it exists), without Bovinq the carriage 
along with multiple strikes of the boldface line, followed 
by the sain 11ns. 

EXAMPLE: 



2 superscript 

' equation J aain, overprint, boldface 
i subscript 



Shen the whole group has 
nornal carriage control is taken 
than the nusber indicated in the 
3CC2 skips one line between line 



been coapletely printed, 
— one less line is skipped 
last 3CC coweand (i. e. , 
groups) . 



NOTE; 

control is 
converted to 



In the 91 lapleaentation all internal carriage 
360 oachlne dependant and is optimized and 
standard USASI codes before printing. 



THE F BOGBAM STATHS GBOqp 



Changing the overall format of Fms output ^s dona by 
modifying the Prograa Status Group (PSG) . This collection 
of counters and constants control the general look of an 
output page (i.e., margins, tabbing, paragraph indentation, 
etc. ) . 

As each character Is received in the input stream it is 
placed in an output line buffer. The boundaries for a 
character's placement ate stored in and controlled by the 
PSG. Except in the case of changes to the right and left 
margins, which go into effect after the current line group 
is printed, changes to the PSG go into effect immediately. 

Changes to the PSG are made by issuing special control 
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coaaands* K list of default values of the PSG can be found 
ia appendiii III*, Defaal t ggj-_BSt Coadlt. io33a,s, 



The PSG contains Current values for the following: 



sub- Supe'Tscra.pt switch 
Opper and LoMei: Case switch 
Text Body Length 
Paragraph Indentation 
Left Margin 
Carriage Spacing 
Underlining switch 
Bold Face switch 



Margin Justification switch 

Tab Stops 

Header Spacing 

Bight Margin 

Onderlinlng Character 

Quote Mod© switch 

Line Justification switch 



CASE C OWTR OL 



k before a character 

if in lower case aode, or 
case if in upper case node. 



will capitalize that character 
change that character to lower 
In accordance with the 



Appendix II, non— alphabetic 
synbols. Long character strings 
the connand 9UC before and 9LC 
nornal lower case. 



characters becone 
nay be capitalized 
after the string to 



table in 
special 
by using 
restore 



Exanple 



/a/b/c/de — ^-5- ABCDe 
aUCabcdaLCe » ABCDe 

aucsweat /a/n/d tearsaic > SHEAT and TEAHS 



FORCING NEB LINES 



Certain conditions will arise when tarsination of a 
line other than by noraal line overflow is desired. This 
say be done by using the following connands: 
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The "’lew paragraph” coaaand (aPP) will force t.he 
printiag oi the current line, even though not extended to 
the right nargin. The text following the coBMand will start 
at the current value of the paragraph indentation location. 



as set by the 3XS c'^aBand. If the value of the indentation 
is the saae as the valas of the left aargin, (set by an s2LH) 
an extra blank line is placed between paragraphs in addition 
to noraal carriage control. The acc carriage control 



ccscand has a special 

spacing but will 
paragraphs regardless 
paragraph indentation 



setting CO) ahich gives norsal singla 
leave an extra blank line between 
of indentation location. see also 
in this sectiono 



Sxaapla : 



aiSG3Sa>LH033aBH055 

This is 
of margin 
The use 
ma kes 
easy. 
aLg035 



an exaBple 
control - 
of the app 
paragraphing 



Block paragraphs are 
possible by setting 
the left aargln 
equal to the 
indentation. 

This is the way it 
looks. 



Lin a ter B ln at io n f duap buf fer) 



The 3DB and 3DE connands force the terninatloD of any 
line group in progress. Xt is siailar to the new paragraph 
coBaand, app, except that the line pcsition pointer is set 
egual to the 1. 't nargln, and no extra lines, other than 
nornal carriage control, are inserted. If the line group in 
progress had no text In it, nothing will be printed; thus 
multiple aDB's will, at most, force the terBlnation of only 
one line. 

The line dump commands are used when only a llBitad 
amount of text is required on a printed line. If even 
margins are in effect, the use of the aoB command, or any 
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cooaana that forces a ne« llne^ Mill force the current line 
qroQp beio^ printed to be left jastified^ proAttcinq 
better- looking results. Xf e?en aarglns are required the 
CDl coeaand can be used, duaping the line group just as if 
the right aargin had bean passed. 

Bxaeple z 

msB 

3DBduMp3DBbu£f erSDBworks likeBDEtbls — — 

dunp 
buffer 
works like 
this 

8DlddplDlbuf f at aDBexenSDlworks likeSDEthis — ^ — 



dUBp 



buffer 



eve n 

works like 

this 



Three cosaands 



unconditional 
skip coaaand 
Normal text 
aut omatica lly 



page s 

(aps) , 
flow 
at the 



are available to 
kip coamand (3PG} 
and the carriage 
will cause pa 
correct times 



control page skips; the 
, the conditional page 
control comBand (ICC) . 
ges to be skipped 



^ne spacing 



Noraal carriage spacing say be varied through the use 
of the see coBBand, which controls spacing between lines. 
Lines may be skipped by Issuing an asP coasand, which either 
skips a certain nuaber of lines, or goes to the top off the 
next page, whichever is less or by issuing an aSK, which 
spaces the nanber of lines specified, ignoring page 
boundaries. 
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©DB 1SSK0022aiSP0023®Dl 

1 

2 

3 



£*S® Hamberln a 



Pages are norasally sequent.iall y nuiabereA smarting at 
page 0 allowing the user to request a new page (page 1) to 
properly start his report. There is no eertalnty that FHS 
will initip‘'ly start printing at the top of the first page 
unless a specific comeand request is nade. The ePB### and 
©PuS#* cosaands slUows you to change the logical naaber of 
the current page causing subsequent pages to be 
appropriately ntiabered. If "###** is entered as then 
page nuaberlnq is suppressed. 

Exaeple: 



aPH*** — — » page nuabering is suppressed. 

&PM012 — the current page is logically page 
12. This will be reflected starting on the top 
right of the nes* t paga (13}. 

aPB0l2 ■i> the current page is logically pag&. 
12 reflected by a page nuabey centered at the 
bottoB of the page. 



Horizontal page nuaber positioning Is controlled by the 
settings of the absolute right and left aarglns. 

Hew pages 



If a new page is to be started iBBediately, an aP6 aay 
be issued. 

The aps coBBand allows the user to test the nuBber of 
lines reBainlng on the current page. If there are not 
enough to satisfy the request the carriage is skipped to the 
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lA'M ^** /*^ JS? 

^ ^ Ji, M4 '’»*^« ^ ^ ^ rs ^ ^4* 

ftno y^'^suXts forces 

h% prlnfed on the next 



©PS is ussd 
a neu paqre^ 

paga® 



b'itllXU ci, il iSiCOQpXsdta 

the Incomplete line vxXl 



Example: 



9PG The top of the page 

apsOOS Skips if there aren't printable lines 
left on the current page. 

MmSLS e^Q& t 



auD 
top of a 
lines to 



controls the niiEber of lines to b® 
page before the text is printed, 
bo printed on a page is set by the 



skipped f roa tba 
The nnnber of 
9BD coeeand. 



Bxaapl e: 



aHD002 



leases 






1. 



t: n " 






each page since the printer 



set three lines froa 
aSDO^JO ^ allows 



^ he top 
UO line 



appear on a page 
including the header 



before 

spacing 



hardware is usually 
of the page, 
s of printable text to 
going to the next page 
conBand. 



LIME COMTBOL 



In the category of line control are those coaBands 
which control line justification and coluan spacing. Lines 
can be terainated iDnediately by the 9DB coBaand described 
in the section Line ter alna tion «i Text flow within a line is 
bracketed by the left and right aargins set by the 3LII and 
9BM coaaands. 

Exaaple: 



3LM040aBH050 aDB/hello /i aa text to be 

forBatted. 

/if ^yon__r un ae_t oget ber_/i_will^still^print_out_cor 

rectly. 

Hello I aa 
text to be 
f oraatted. 



O 
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A f o r u n__ 
aa_'toqre ther 
_I__¥ i 

ll_prin-fe__oa 
t_ correctly 



Llpe iastlfic a tlop 



Four ■odes o£ line justification are available; 9LJ« 
left iustif lea tion (as Interneilly generated) ; 9HJ, right 
■justification; 8CN which centers lines between the narglns; 
and 9EH which tight and left iustifies (evens the ■arglns) . 
Even narglns are assuned when FHS Is initially ased«. 

These comnands go into effect when Issned and renaln in 
effect until either a Beset or another line justification 
connand is Issued, 

Sxa nple; 



centering looks like this 

right 
justif lea tion 

left 

justif i cat ion 

even nargins look like this 



Only information between the left and right nargins are 
affected by line justification. 

Centering is perforaed by conputing the location of the 
eenteral point between the left and right nargins and 
subtracting half the length of the text in the main line to 
conpute the starting output location of the text in the main 
line. 

Even Hargins are obtained by evenly distributing the 
blanks left after the last character in the naln line* up to 
the right aargin* between the words in the line group. Ths 
direction of distribution is switched before each line is 
started to insure unlforn printed page density (roughly the 
^aae nethod used in TFXT/36G) • 
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The aUH coBBand Is provided for underlining main line 
text- Its effect is terainated by the SNU coaBand« The 
underline character can be changed by the auL coBBand for 
special et printing effacts. The overprint line is used 
for storing the underlina characters for printing, 

Exasple: 



This aUNwordSHU is underlined, > This w ord 

it: undelined 



Boldfacin g 



The 9BF commands will cause the text following to be 
overprinted, giving a darker imprint to the text. This aay 
be turned off with the 3H F coBBand. It is useful for 
emphasizing words or titles, 

EzaBple : 



appnorraal aBFboldaNF normal — — ^ nornial bold 
nor aal 

p aragra pb indentation 



The paragraph indentation is set by the aiS coBaa 
in unusual and effective technique for page £orBa'‘ting is to 
set the paragraph indentation to the left of the left margin 
so that the initial line of subsequent new paragraphs 
overhang the left aarqin [see the general format of Appendix 
I % 

Examples 



aiS040SLM045»HH055 



appx X 


X 


X X X X X X 


X X 


X X X X 


appy y 


Y appz 




z z z zaDB — 
















X 


X X X X 


X 


X X 










X X 


X 


X X 










X X 












V 

a 


7 f Y Y 


Y 


y y 
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y y 7 



y 



% 



% % % % 






tab-feiag 



S&aQdajrd typewriteir 
perforaed by the 3TB co 
changed by the aST tab list 
exact location specified, 
left iastlflcatlon Is In ef 
character aay change at 
line. 



relative position tabbing Is 
saand. These tab stops can be 
• An ShT starts the text at the 
ReaeMber, when anything except 
feet, the location of a given 
the tine of the printing of the 



Exanplei 



SLJ 

©PPSAT060 iaAT0552aAT0503aDB > 

3 2 1 

aPP13TB2aTB3 — > 

12 3 



Co l uan skipping 



noraally leaves one space between words, 
one space one of the following coBaands 
a fixed QUBber of spaces, 
columns. 3*^** fornats 



FMS 

■ore than 
3SS leaves 
nanber of 

suppression until the next 
space skipping coaBands do not blank out 
characters In a line. Lines are blanked and 
blank after each new line is started. 



To leave 
Is usedi 
9BS backspaces a fixed 
text without blank 



coBBand Is 



encountered. The 
any existing 
assuBed to be 



ExaBple : 



a b c — > a b e 
aass003bass003cass003 — a b 
a**«a b c9DB - — ¥ a b c 
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LXHE S ELEC^IO H 



"MS Utilizes a aulfclple line foraat for handling 
subscripts^ superscripts^ boldface,, and overprinting. By 
specifying the line you wish to write in^ and where in the 
line you want to write^ the prograa will take cate of line 
printing- kn aso coaaand will use the superscript line; an 
asB will use the subscript Mnes an aOP uses the overprint 
line; and the aHL and asx comBands return control to the 
sain line# at either the current location, or the last used 
position- The boldface line is set by a switch and is 
filled with '^ain line datp autoaatically- 

As soon as either an asu or aSB is issued the systeo 
changes to a special aode that leaves extra blank lines for 
unused subscript and superscript lines. This aode can be 
disabled by doing an dKS to directly tur- off the aode or 
fflBS to restore initial conditions. If a whole report is to 
be done in this way it is advisable to issue a dumisy asu or 
as B coE-Esand to set this node at the very start of the 
progcaa. The output generated looks best printed at 8 or 10 
llnes/inch* This mode can be suppressed with the SNS 
coaBand- 

Exasple : 



app easusin (x> asL + yasBiiaMxasucos ( 2 ) aHL= 
3- 68aOP//aBX03DBaHS 



sin (X) cos (z ) 

+ y =3=6 B0 

ii 



MOTE: If a line with subscripts and superscripts Is in 
progress when a node reset is issued the subscript and 
superscript lines are not printed even though there nay be 
data in their buffers- The line group must be dunpeu before 
the sub— superscript mode suppress is issaed. 
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SlQO g COIfyBOX. 



BS# sa^as all th© wariablas in the cuccant PS3 | 3 h# 
nsos a PSS which has pravlonslj bean sawed* An 3BS cestor'es 
th€s PSO to its default value, This series of controls is 
very useful for couplez foreat control. •• t" is replaced by 
a save area nanber froa 0 to 4. 

Ezaaple; 



SPPhello msit aisOSO apphello 

hello 

hello 



SBft gpphelloSBB 
hello 



O 
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go 



Ill, FBS BESIMHEHS COOK BOOK 



Hiqh qaality reports can be generated in FHS with three 
and a half FHS conmandsi 



app 


to go 


to a new 


par agraph^ 




aHU 1 ^ 


2 , an d 


3 ... aMB 


predefined ■acroa for setting 


up 


sain 


and sub 


ordina te 


to .iic s #and 



/ for capitalization. 



B]ClkMPt.E: 



anUlTHB NiHE OF k HAJOS TOPIC 3HH 
aH02T0PlC 0HE3H3 

aPP/THlS IS THE FIBST PABAGRAPH OF THE FIRST TOPIC. /THE 
TEXT CAN BE TYPED IN WITH AS MANY INTSBSPIBSED BLANKS 

AS YOO WISH SINCE THEY HILL ALL BE COHHECTLY ADJUSTED BY 

/F/a/s, 

9PP/PABAGBAPH TWO HEBE. 
aHn2TOPXC NUMBER THOSMS 
aPP/PABAGB APH ONE OF TOPIC TWO. 
aMU3SUB-TOPIC DNDEH TOPIC THOaMB 



The next page is the result of running this 
FHS, 



exanple andar 



O 
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THE HAH. 



.P k HaJOH TOPIC 



TOP IC OJl 



This Is the first paragraph of the first topic. The 
text can be tvpcd in with as aany interspersed blanks as you 
wish since they will all be correctly adjusted by PHS, 

Paragraph two here. 

TOPIC HUMBER TJO 

Paragraph one of topic two. 
sub — topic under topic- two 




2 
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IV 



HUCBOS 



Haccos permit the invocation 
foraat, contirol sequences as a 
coBBands, text^ or coBbinatlon of 
macro and inserted into the input 



of a number of difficult 
single coBsand. Valid FHS 
the two can be saved In a 
stceam whenever needed. 



Macros are controlled by seven special commands; macro 
define, macro end, macro use, macro revert, macro clear, 
macro on, and macro off. 



The structure of the macro Is stated In a macro define 
C®MD] including a one chararacter label that identifies the 
macro. It is terminated by a macro end [ 3HE ] statement. To 
destroy an existing macro and replace it with another macro 
egual to or shorter than the original macros length, issue a 
define macro with the same name. 

A macro is Invoked by using its name in a macro use 
[ SHU ], 

If the macro requires information from the source input 
before it has terminated, a macro revert [ SHB ] will cause 
the next text to be brought in from the previous Input 
stream. Control is retarned to the macro when a macro 
revert is encountered in the input stream. By Issuing a 
macro use followed by many text fields delimited by macro 
reverts a dialogue is set up between the macro and the input 
stream. 



It is important to note that an 3MB in a macro implies 

that an SMB also exists in the input stream to return 

control to the macro for normal termination. A macro’s 

control Is finally released by exiting by way of the 3RE 
terminal, not by an 3HB. 

To destroy all previously defined macros the macro 
clear [SMC] command is usede 

The macro on and macro off [ 3KO and 3HF] gives 
conditional control to macro definition and use. When a 
macro off is Issued the macro in question Is ignored 
whenever it Is referenced until a macro on Is issued. A 
macro on issued automatically whenever a macro is defined 

or re— defined, 
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Nested teacros are not yet folly supportad, 
EZASPLl^ 

aeiD?9S4asK0Q2a on® ocaHRaicaNuss koo i ®«»w®h2? 

xxxxxami? stuff 3 HByyyyy 3 DB 
xxzxx 



STUIS 



Y7YYY 

(notice the effect of the imbedded blanks) 



The following complex set of coaaands define a box vlth 
a line of text inside; 



aST020040 

aHDBaDBaTB/$anOS/-aHEB [The top] 



aST 020040 

aHDBSDBaTB/f aHOS/-aHEfi [The top] 

aHDSaoCl I I I I I II M M I I n I I laLcaHES [The hocixontal bar ] 
aHDTaDBaTB laTBt aOET [The sides, ..no text] 

anDuaoBaTB I assooaaHBaTBi aHBu [sides vith a ceTert text 
raqaest ] 

aHD7aDBaTB/_aHUS/,aHEV [The bottom 3 

aBDwaBUBanuTanuTaHuuanDTaHUTanuvaDBaHsw [The complete box] 



anOEtestaUB rinxoking the box] 



I — — — I 

I I 

I I 

I test I 

I t 

I I 

L 1 



DEFAULT HACROS 



Three predefined macros are supplied when FHS is 
initially loaded (see appendix 111 ) and were nsed to format 
the ■a:)or and minor headings used in this mannal. 
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HODBL 20 TAPE FILE HANAGEfiEMT 



FSS i.© cap^^ble of tape file aa nagesien t. on the aodel 20 
systea. Any output directed to the printer can be 

sinultaneously directed to a tape* 

Tape output operations are initiated by an aFVnnn 
coaeand which begins to write out inforaation on the tape 
starting at the nnnt^ file. 

Tape operations are terainated by executing an *FT 
which ends the carrent file. If the user is in tape write 
BOde he is shifted back to read node by ending the file 
explicitly, reading the last card froa the card reader, or 
starting to print a file. 

The aFPnnii conaand prints the nnn^h file on the tape. 
Sine© the tape was treated like a duplicate prlntar whan 
writing the file, the printing of the file can be perforned 
out of sequence and interspersed with card and aacro input 
text without a break in continuity. 

If you wish output being written on tape not to be 
printed the cosnands SON or 30Y will suppress or pernit 
printing- 

Exasple: 



aoN aFWOOl 

Test input here is not printad on the printsr 

but is put on tape, 

aOY 

aFT 

This text input prints on the printot directly. 
3FP001 

ai ♦ the first file is printed a* | 



RESULTS: The second input is printed first 

first input is printed second. 



and the 
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APPBHD5CX 1 COMH&MD LIST 



KEY TO SYF/TAX- 



i I d t ■ i n. «. a ..... Integers bettfeen O and 9 , each letter 
re£^e se n tl .£3 on e d i a i. t , 

aaaa. ........... An alphameric field ulth possible case 

comrersion. 

xicsxx ........... u nconv erted character inpat exactly as 

typed on the Input media. 



C OHBAHD S 



Blanks following comaands that cause exact column 
positioning will allow a possible single space 
variation. 

Unless otherwise specified no integer may be less than 
0 or greater than 132. 

Command definitions followed by an •*■** are reserved for 
the ansupported model 20 implementation. 

Coanand definitions followed by an "a" are not defined 
in the model 20 implementation. 



aALnnn □ Absolute ^eft margin 

Define the left margin for purposes of page 
numbering only. It is initially set to tha 
default value of the left margin and is not in the 
PS6. See also 9AB. 
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3&Rnnn 



a&Tnnn 



aSF a 



SBDnnn 



SB5 nnn 



aCAx a 



accn 



a Absolute J|ight sargin 

Define the right absolute wargin for page 
nuaberlng. It»a initial ralne is equal to the 
default right Bargln. See also 9AL. 



Absolute ^ab 

Set the line location pointer to No 
position testing is perforaed allowing text to be 
placed anywhere in the 132 positions av^allable per 
line. 



^old ^ace font 

Over strike all non-blank characters in th® aaln 
line following this conaand. This lapleaenta tion 
oxer strikes three tiaes- 



_go dy length definition 

Set the total number of lines on a page less 3 
{the usual paper setting in the printer is three 
lines from the top) , starting from the top of the 
page. If the length of the page set is greater or 
equal to the current line number than a new page 
is started after the line group currently being 
generated is completed. 



D backspace 

Backspace the line output pointer "finn” positions. 
If the left margin is exceeded the line output 
pointer is set to the current value of the left 
na rqin. 



Change the Attention character 

Change the attention character (default •»»'•) to 
the single character specified. A case change 
qualification la not accepted In this special case 
and the use of the case changed alternate for this 
character is lost. 



Automatic Carriage control 

Insert n-1 blank lines between each line group 
printed. If «n*' is equal to 0 then n-1 Is assumed 
with the addition of an extra blank line before 
each new paragraph when single spacing text. This 
provides an improvement in legibility. 
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%CQx a 



BDB 



aoE 



azH 



dFP nnn 



O 




geMtsEr lines 

Cenlec between the right and left margin all linsa 
printed after the execation of this coBBandl 
including any lines in an incoapleta state. Thei 
■acglns used are those which were set at the tlse 
the line group in progress was begun. centering 
assuaes that the line initially started at the 
left margin. 



Case Qualification character change 

Modify the case change qualifier (default •*/*•) . 
The use of the case changed alternate for this 
character i~ lost- 



Qump line group Jiuffer 

Camp all text found in the line buffers observing 
all line justification conventions, with the 
exception of even aaryins, and normal carriage 
control is taken. if the line buffers are empty, 
no prin„ action is taken. The line output polntar 
is snbseguently set to the left margin constant. 



^ump buffer allowing ^ven nargina 

Dump all text found in the line buffers In exactly 
the same manner as the 3DB except that the Even 
Margin option, if set, is observed. This command 
might be useful if an absolute tab or new 
paragraph command was used for setting up marginal 
notes while text between the margins is required 
to be right and left jostifisd in order to blsnd 
with the rest of the text. 



£ven Margins 

Simaltaneously right and left justify, by 
inserting extra blanks between words, all text 
found between the right and left margins. The 
direction of blank insertions is switched before 
each line is generated to balance the overall page 
print density. Text not between the left and 
right margins is not affected by justification. 



• ^lle £rint 

Print coapletely the contents of file ••nnn". Tha 
line group will bo dumped and if the last tape 
operation was a file print data transfer to tape 
will stop. If the last operation was a file write 
the file is ended and data transfer will stop. 
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arr « 



9FHnnn 



aHDnnn 



aisnan 



aLC 



ai.j 



aLHnna 



file ferDinate 

Xacaina^e the current ^ape file iBedialbelF and 
position to the beginning of the nest tape file. 



■ file "’rite 

Copy onto tape any ontpat directed to the printer 
after the execution of this cosaand starting at 
file »»nnn'*. Any files greater than "nnn” existing 
on the tape will be destroyed by this operation. 



Set the geaDer spacing 

Set the total nusbar of lines (less three) to be 
stlpped at the top of each new page. Since the 
IBH 1403 printer is usually set to start printing 
three lines fro® the top of a page these three 
lines must be taken into consideration vhen 
setting the header. 



indentation Set 

Set the paragraph indentation to "nnn**. If it is 
equal to the left nargln, one blank line is 
inserted before a paragraph conforainq to standard 
block paragraphing conventions. 



iower Ctise 

Convert to lower case all text following this 
coaaand before printing. This is used to 
terainate an anc coanand. 



ieft Justify 

Left justify all line groups (lines are left 
unchanged > •« the line group buffers). Before 
special lust if icatlon techniques are applied all 

lines hava this foraat bexore printing. 



^eft Hargln set 

Set the lef t aargln to ”nnn**. This is not In 
effect until the current line group is duaped. 



^acro directory £lear 

Clear all aacro descriptions enabling 
be specified. 
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ZB 



a MG 



new ones to 



ansa 


Jacco definition 

Define the start and naae of a new aacro. All 

instructions and text following this instruction, 
until an 3HBa cosaand, are stored as a sacro naaed 

"a". 


SSEa 


flacro definition Jnd 

Terminate the scope of an aHDa coaaand. This 
conaand aost be preceded by an 3HDa coaaand or an 
inwaiid comsand aessage will be isauedB 


aHFa 


flacro oFf 

Declare aacro to be teBporarily non-existent. 
This coffimand can be nullified by the SMOa coaaand 
or by re-defining the aacro. The aacro itself is 
not changed by this coaaand. 


awL 


Beturn to current relative position in the flain Line 
Output all the following text on the main line 
starting at a point iaaedlately following the last 
character generated^ This is a possible 

feralnatlon for the 9SU, aSB , or aop coaaands. 

See also anx. 


anoa 


flacro On 

Declare a macro as existing after an aiiFa has been 
issued. This function is performed automatically 
by an aBDa. 


aNB 


flacro Hevert back to the last used input stream 
(macro or card) 

Permit a macro to release control to the card 

reader input stream and obtain control again. 
This is used to supply paraaeters to a macro. 


anoa 


flse a previously defined fl,acro 

Insert all the text in macro "a*< into the input 

stream at this point. 


anz 


Beturn to Main line to exactly the last used 
position in main line 

Place all text following this command on the main 
line, starting after the last used position in the 
main line. See also aML. 
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% 



DHF a 



a HU 



ans a 



aoN 



aop 



aoY 



apB nnn 



apG 



o 




^ocaal Face font 

aesuBe noroal single strike printing of the sain 
line. This nullifies the effect of 3BF. 



Ho l|.nderlining 

Terminate underlining* 



Jio sub or superscripting 

Turn off super— subscript node. Be sure that the 
line buffers are completely empty before issuing 
this conmand or incompletely generated subscript 
and superscript lines will not be printed. 



Output is ^ot printed on the printer 

Do not print any output directed to the printer 
after the execution of this command. k. line group 
in progress will therefare not be printed unless 
it is dumped before the coamand is issued. 



Overprint 

Save the location of the line output pointer and 
insert text in the overprint line. 



Output rs permitted to pri 
Restart printer output 
command. The contents 
progress will not be pri 
is dumped before printin 



n t 

by cancelling the 90H 
of the line group in 
nted unless the line group 
is enabled. 



n Page number at the Bottom of the page 

Generate the page number "nnn” centered between 
the absolute left and right margins two lines 
below the last printable line on the page as 
specified by the 9BD command. See also apH. 



Hew PaGe 

Dump the last 
establish a new 
number ing, 
automatically. 



line group, start a new page, and 
header displacement. Top of page 
if requested, is performed 
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SPM nna 



app 



apsnnn 



9Bn 



9BJ 



a§Hnnn 



SRS 



top of £^90 BUBbori&g 

€@necate the current page as ''nnn» right justifiea 
on the first printable line of a page^ before 
header spacing is taken. Since PBS generates 
output one line at a tine this fora of page 
naabering will not be able to set a proper page 
nuBber until the next page is started. page 
nnnbers are increpiented autoiBaticalxy. Xf **nnn'* 
is equal to then page nuabering will be 

suppressed. 



New Paragraph 

Duap the line buffers as In a SDB and the output 
position is set to the paragraph indentation 
constant. If the paragraph indentation Is equal 
to the left nargin or If accO (single space^ 
special option) has been specified, an extra 
nornal carriage control is performed. 



Conditional Page Jkip 

Skip to the next page If **nnn" lines can not be 
placed on this page. The line group in progress 
at the tiae of execution of this coaaand is not 
dumped. 



Beset PS 6 using reset area n. 

Bestore all the foraat description eleaents 
described in Appendix 1X1 to what the|r were at the 
tine of the last asn. If the nth reset area has 
not been set this instruction is ignored. ”n" 
■nst be between 0 and 4. 



Bight Justify 

Bight iustify ?11 liner "^oJ Towing tie exacutir ■ of 
this coaaand. 



j|ight Margin set 

Set the right aargin to ”nnn". As in aLM this 
coBBand is not in effect until the current line 
group is dunped. 



Beset to default PSG (proqraa status Group) 

Beset all pertinent overall foraat variables to 
the original default values. All of them will not 
be in effect until the start of the next line. 
See also 9Bn. 



O 
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9 SB 



9S Knnn 



SSPnnn 



SSSnnn 



aSTiiiiji. 



9S0 



STB 



o 

ERIC 



jav© ths current PSG in reset area ♦’n" 

Save overall PSG foraat controls in save area "n”. 
'^n" aust be between 0 and 4« See also ain« 



Jtart sulBcript 

Save the location of the line ontput pointer and 
insert text in the Subscript line. See also ISO. 



lines over page boundaries 
Duap the line buffers, including carriage control, 
and insert ”nnn” lines without regard to page 
boundaries. 



§,)clp lines or new Page 

Duap line buffers including carriage control and 
insert ”nan" lines. If the ship goes over a page 
boundary skipping stops at the top of the next 
page after header spacing. 



gkip spaces 

Add «nnn” to the currant value of the line output 
pointer, if the resulting location is greater 
than the right aargln then the line output pointer 
is set equal to the right aargln. 



Baa aaa jet Tab list 

Set up to fifteen relative tab positions to the 
values specified. Values should be in ascending 
order and the last value in the list aust be 
foliowea by ^ least sn b la nk. if the new tab 
list is shorter than fifteen values, only the 
first replaced tab positions are changed. 



Jtart sttbscript 

Save the line output pointer and insert all text 
in the superscript line. This aode aay be 
suppressed by an BBS or BBS, 



£aj (relative) 

Set the line output pointer to the first value 
saved Id the relative tab table that is greater 
than the current value of the line output pointer. 
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aoc 
an La 

auH 

a N«t 

ai* 

3 «| 

/a 

// 



£pper £ase 

ConTrsrt all eharacters folloaii»g this coiaand to 
01!*'“ casa bafoce piroceasing„ ILC will rasat back 
io lower casa. 



Change the Under ^ine character 

Baplace the anderline character with "a". This is 
usefsil for strike-oat and other spec.ial effect 
text. The anderline character "a** eaf be upper 
case cpreceded by a **/"J - 



Start Underlining 

Underline all non-blank characters placed in the 
■ain line following this coaBand. 



As is text 

Paap the following text with blanks unsappressed# 
retarning to noraal aode whan the next control 
coBiiaiid is eacoantdrad (any control eoMBand) . 



Oatpat the character 

Print the carrent attention character. 



Start conaent. 

Text following this cosaand is not printed and the 
lias output po^Titer rfiaains unchangeu. All 
coKBands except the 3 *j will not be executed. 



Bnd conBent. 

Resuae nornal an— coanented text processing. 



Change print case 

If PHS is in upper case aode the character "a” is 
Bade lower case. if in lower case aode the 
character is Bade upper case. 



Output the character / 
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00 ^ 'U1 ^ bU Itsj 



APPENDIX II CHAHACTER SET 
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APPE»DII tJtl DlFaULT PSG FOSHIT CONDtTIOMS 



in PSG 



Subscript and suparscript 
Cas« 

Tabs 



Body length 
Header spacing 

Paragraph indentation at location 

Bight aarqin 

Left Margin 

Underlining character 

Carriage Cont'~ol spacing 

Blank suppression (gaote aode) 

Underlining 

Bold face 

Line iustlf Ication 



OFF 

LOHSR 

20 25 30 33 40 45 50 

55 60 65 70 75 BO 85 
90 

56 lines 

3 lines { til us 3 for 
printer aligneent } 

20 

75 

15 

0 f see appendix: I I 

ON 

OFF 

OFF 

Even Hargin 



not In PSG - 



9HD 1 


dBsap6asK004aucacNaHR 

aLcaDBaEHasK002 


aH02 


asK002apsoioancauNanB 

aLcaHuasKOOi 


§!!D3 


iSKOOiapsoioaoiaHsaHu 

asKOOi 



O 

ERIC 
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APPEMDIX IV 



IRBOi MESSIGBS 



■hen FES aakes a decision to ignore a request sade hj 
the nsec, it issnes a Bessage that includes i je last 
analyzed instruction and an error code indicating what 
oecured. The fotBatted line containing the error is printed 
soaewhere after the isrror Bessage is issued since the errors 
were detected by the line group In progress. Processing 
will always continufe. 

cODS-1 , LIST IHSTHU"TIO!l - »XX »♦♦«>•**•****.•************«**♦**« 



E rror Code Explanation 

01 The coBBand used was not a valid FHS instruction. 

Q 2 A non-Kuneric character has been found in a 
nuaeria field. 

03 A nuBerical constant is greater than 132. 

Q4 An atteapt has been nade to overflow the relative 

tab position table. 

Q 5 TOO aany aacros are in effect, 

0 6 This aacro is undefined. 

07 A aacro revert has been issued before the aacro 
input streaa has bean used. 

Q8 Eacro storage is full. 

09 There is no rooa left in the aacro directory. 
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IQ & non-nuieEic eharactar has bean ua®a i a pag® 

naabec coBBaad* 



jj hn attempt has been Bade to tab ot£ the end of the 
tab table. 



12 kn atteapt has been Bade to nse a PSG that beis not 
been set. 



13 The length of the aacro just defined is greater 
than the aacro it replaces. The next aacro in 
storage has been parti allj destroyed. 



14 An atteapt has been Bade to set the left Bacgin 
egaal or greater than the right aargiD. 



J5 An atteapt has been aade to set the right aargin 
equal or less than than the left aargin. 



16 - An afSE has no 8HD preceding it. 



J7 A tape input/output operatioa has failed. 



O 

ERIC 
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APPIMDII ? iODEL 20 HABDilBl CQISI DIIMIOIS MID OPISMIOH 






SK {liaitgd varsioa) or 12K (full vQcsion) CPO* card 
reader, printer, tapes {full Tersion on3.y, unit 081|. 



LOABIBS lilS 



?SS Is loaded in the prlaary hopper of the IBB 2560 
HFCfl- The address switches are set to "009C". Press "check 
caaet" and then s'ioaa^. The proqraM will halt with «0PP” in 
the load liqhts. 

In the event of a read check the card in error is the 
second card in the first stacker after HPBO has been 
pressed. 

NOTl! The printer should be aligned to start printing three 
lines froi the top of a page. 



Jiii maii 



222 


card reader error 






OFF 


Ptoqtae ready to start its 
to continue. 


first run; press 


start 


IFF 


Prograa ready to continue after last card. 




2FF 


Hount a tape, place it in 
start on the CPU. 


ready status. 


press 
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aPPEMDlI VI IXAHfLlS OF FMS 



Sanqren, Hard Conrad, 1923- 

Dlgital coaputer and nuclear reactor 
calculations, Hew lorfe, Hiley [ I960 } 

2C8p. Ulus. 14ca, 

Includes biblloata ph 7 e 



1, Electronic Digital Computers 2a!fucleaE 

roactors“fables, calculations, etc, 1. Title 

Q176.S3 510,78 60-11728 



Electronic Digital Conputers 

Sangren, Hard Conrad, 1923- 

Digital coaputer and nuclear reactor 
caXculations, Hew fork, tfiley f 1960 ] 

208p. illos 14cb. 

Includes bibliography. 

1, Electronic Digital Computers 2.Huclaar 
reactors — Tables, calculatioaa, etc. I. Title 



QA76.S3 



510,78 



60-11728 



NucXeac ceactocs-— TaLbles* cal ciilatlons^ etc. 

SanqtQns Ward Conrad,, 1923- 

Diqital coaputer and nuclear reactor 
calculations. Hew York, Hilef [ 1960] 

208; .illus. 14ca. 

Includes bibliography. 



I.lleetronic Digital Coiputer 2. Muclear 
reactors — Tables,, calculations, etc, I, Title 

QA76.S3 510,78 60-11728 
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Extract fron the Caapus Coaputing tfetwork users 

Eanual. 

4. 3 Agset fclep La^ggjiaj 

4„ 3« 1 Deagrlptlon of the hanaaagf 

The IBH OS/360 Isseabler language is a syabolic prograaBing 
language that pernits the prograamer to use ali Bachine 
functions as if he were coding in 360 machine langnage. 

The Asseabler prograa that prc^esses tha language 
translates symbolic instructions into Bachine- language 
instructions, assigns storage locations, and performs 
auxiliary functions necessary to produce an executable 
aachine- la nguage program^ 

4.3,2 Assembl er tanguaqe pp cgB e n tation 
IIS 5yste B/360 Ope rating Sy stem 



Asss abler lin^uaga. Fora C2fl-6514 

This publication contains specifications for the 
Operating System Assembler language. Part I of the 
manual describes the Assembler language, and part II 
describes an extention of the Asseabler language — the 
Nacro Language — used to define macro instruct ions, 

IBH System / 36 0 Operating System 

Ass em bier IT) Programmer* s guide . Form C 26-3756 

This publication complements the lBN/360 QS Assemblar 
Language manual. It provides a guide to prograa 
assembling, linkage editing, executing# interpreting 
listings, and Assembler programming considerations, 
Inclnded in Appendix A of the manual is a description 
of the Assebler language diagnostic messages, 

IBH 5ystea/36Q Principles of O peratio n, Form A22-6821 



This publication is the machine reference manual for 
the IBH Systea/360, It prcvidea a direct, 
comprehensive description of the system structure, 
arithmetic, logical branching, status switching. 



O 

ERIC 
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inpiit/QUtpot opecations, and the interruption BfStOB* 
It is the only aanual that gives a detailed description 
of the varions machine instractions. 
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aMUlftPPENDIX VI 



EXAMPLES HF FMS3MR 3MD330B 

aLJ3AToi^5?HRappaMRappaMRapP8MRaSKOOiappi.aMU! s.awu; /i. 

/TI TLEaSKOOl aHRaS4aEM.aDESR4aSK001aME-= SMD;/ELECTR0MTC /digital /COMPUTFRSaMEs 
aMD;/NUCLEAR REACTORS-~/TABLESt CALCULATIONS, ETC.aMEs aLM020ai S0?SaR«070 
aoBfflPSOzo 

aMU=/SANG_REN, '/WARD /CONRAD, 1 923-iMR/D 1 G I T AL COMPUTER AND NUCLEAR REACTOR 
CALCULAfiONS. /NEW /YORK, /WILEY / » I960 / ” aMR 208P , ILLUS. I AC H , aMR / 1 NC L ODES 
BIBLIOGRAPHY. aMR/0/A76, /SO 510.78 60-1172fiaMR 
a0BaPS020 

aDBaATOlS 

aMLI: 

aofi 

aMIJ=/SANr,ReN, /ward /rnMPAO, l ■’3-aMR/OIGI TAL COMPUTPR and nuclear reactor 
CALCULATIONS. /NEW /YORK, /WIlFY / ' 1 9B0/ " aMR20R P . ILLUS. 1 4C M . aMR/ I NC L DOES 
ftIRL inGRAPHY.aMR/Q/A76./S3 510. 7R ftO-ll77RaMR 
aDBS>PS020 

aDBSATOlS 

aMu; 

aoR 

aHU=/SANC,RFN, /WARD /CCINRAD, 1 92 3 -BMP /D I G t T AL fiMPUTEP AND NUCLEAR REACTOR 
C AL rilL ATI DNS . /NEW /YORK, /WILEY / ' 1960/"aMR20RP . ILLUS. 1 4C M , aMR/ I NCL UDE S 
R I HL I nGRAPHY.aMR/0/4 7K . /S3 510.78 #.0^1172R8HR aPG 3RS /EXTRACT 

FROM the /CAMPUS /COMPUTING /NETWORK /USER 5 /MANUAL . 3CC? 

3034,3 aUN/ASSEMBLER /LANGUAGEaNU 

3004.3.1 3UN/DESCRI PTION HE THE /LANGUAGE3NU aSKOOI/THF /T/B/M /n/S//36n 
/assembler language is a symbolic programming language that PERMITS THE 
PROGRAMMER TO USE ALL MACHINE FUNCTIONS AS IF HE WE»F CODING IN 350 MACHINE 
L ANGUAGF . 

aPP/THE /ASSEMBLER PROGRAM THAT PROCESSES THE LANGUAGE TRANSLATES SYMBOLIC 
INSTKUfTnNS INTO M AC HI NF-L ANGIJ AGP T N S TR UCT t ONS , ASSIGNS STORAGE LOCATIONS, 

AND PERFORMS AUXILIAPY FUNCTIONS NFCFSSARY TO PROPUCF AN EXECUTABLE MACHINE-l'N 
GUAGE PROGRAM. 

30^4.3.2 auN/ASSEMBLEP /LANOUAGB / nOCUM E N T A T I ONaNU aLMO 2 03S T OiS 205 5 06 00650 CO 

asi 

anRauN/i/R/M /systfm//360 /operating /system 

aOB/ ' SSEMBL ER /LANGUAGE aNU, aTR/FORM /C2B-6514 aCCl aSKQOl/THIS PUBLICATION 

contains specifications cor the /operating /SVSTCM /assembler language, 

/PART /I OF THE MANUAL nESCBIBFS THC /ASSEMBLER LANGUAGE, AND PART /I/I 
nESCRlBES AN EXTENTIfiNi OE TUP /ASSFMRLFR LANGUAGE — THE /MACRO /LANGUAGE 
— USED TO DEE INF MAr>’0 I NS TRUC T I ON S . 3« 1 

aoeauN/ ! /B/M /system//360 /operating /system 

fliOB/ ASSFMBL ER ( /F ) /PROGR AMMFP ' S /GUI DF aNU . aTfl / FO RM /C26-3756 3CC1 aSKOOl/THIS 
PUBLICATION COHPLFMcnTS THE /I/P/M//360 /O/S /ASSEMBLER /LANGUAGE MANUAL, 

/IT PROVIDES A GUIDE TO PROGRAM ASSEMBLING, LINKAGE FOITING, EXECUTING, 
INTFRPPFTrNG LISTINGS, AND /ASSpmrlFP PROGRAMMING CONS I lERAT IONS . /INCLUOCO 
IN /APPBNOIX /A OF THE MANUAL IS A DCSCRIPTION OF THE /ASSEPl.FR LANGUAGE 
DIAGNOSTIC MESSAGES, SiR 1 

aOBaUN/I/P/M /SYSTEM//360 /PPINCIPLES OF /OPER A T I ONaNU , aTB / ^0 RM /A22-6F21 
aCcl 3SKnn2/THIS publication is the machine REFCRENCr MANUAL FOR THE 
/I/B/M /SYSTFM//36C. /IT PROVIDES A DIRECT, COMPREHENSIVE OESCRIPTION 
OF THE SYSTEM STRUCTURE, ARITHMETIC, lOGICAL BRANCHING, STATUS SWITCHING, 

INPUT/ /OUTPUT nPERATlONS, AND THC INTERRUPTION SYSTEM, /jt IS THE ONLY 
MANUAL THAT GIVES A D=TAILEO DESCRtPTlaN OF THE VARIOUS MACHINE INSTRUCTIONS. 
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S.PPEMDIX VII 



f 

: 

JOB COHTHOL iAHGUAGE IT OCLA 



THE SfANM BD FQRHAI F OB AH F HS HUH IS AS F OLIQIIS; 



// JuB 

//iMS 

,VSTP-*LIB 

//SYSPBIHI 

//SYSIH 



EXEC PGM-FHS 

DD DISP=SHB,DSM-CSW01S, SSS. LIBBABY 
DD SYSOUT-A, SPACE= {THK, 100, ELSE) 

DD DATA 



FMS PfiOGHAM 

/* 

// 



fob OFF-LIHE TAPE GEJiaiTlOM ONLY THE SYSFIINT DD CAHD HIED 

II CflANGID ~ “ 



//SYSPBINT DD DISP^OL D, VOL*Sll-OUTPUT,UHIT=rAPE9, 

// LABEL=(1,BLP) 

ksk the operator to pre-aount your tape naaed "OUIFUT”. 



Certain DCB parameters aaj be specified: 

1 The defatilt BLKSIZB (3458) may be changed to any multiple 

of 133- 

2 The BECFB nay specify either F (isplying FBI) or V 

(implying VBA) . For debugging purposes V is 
recoaaended because it is less expensive to use- For 
the final run P is reguired because VB printing on the 
model 20 is not yet supported. BECFB^F is assnaed if 
nothing is specified. 



Special PABHs ace also available on the 91 systea: 

•r* intersperses source iripat data with final output, 

•D* overprints all capital letters. 

•C* dumps an abreviated synopsis of FMS coaaands executed, 
in the far right columns of the output page. 

•L* accepts lower case input data withont conversion. 
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APPENDIX VIII SPIED AND COST 



Model 20 tiae is estiaated at 20 dollars/hour real 

tile, 

Kodel 91 tile is bas© on a special charging ■ethod in 
use at UCLA, 

The cost of a final upper and lover case output run, 
using the 91 to generate a tape and having the tape printed 
on the 20g will usually be under B cents per pago not 
including initial keypunchinq costs. 



A run 



on 


the 


91. 


20 


Card 


to 


20 


Card 


to 


20 


Tape 


to 


20 


Card 


to 


91 


Card 


to 


91 


Card 


to 


91 


Tape 


to 



for error correcting purposes, in app©i case 
is usucll’/ below 3,5 cents per page. 



Printer (TN chain) 

Tape (no printer) 
Printet (TN chain) 
Printer (PS chair.) 
Ptin'-Tr (PN chain only) 
Tape (no printer) 
Printer (model 20 tS) 



16 cents/page 
15 cents/page 
5 cents/page 
15 cents/page 

3.5 cents/page 

3.5 cents/page 
4 cents/page 



OL:-y 



